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I Introduction 
Mortality, death due to a specific cause either age-dependent factors or various age-independent 
factors. Premature death is the cause of concern. Phenomena which commonly bring about death 
include biological aging (senescence), predation, malnutrition, disease, suicide, murder and 
accidents or trauma resulting in terminal injury, disasters and catastrophes. Morbidity rate, which 
refers to the number of individuals in poor health during a given time period1, is distinct from 
mortality but morbidity otherwise not received proper medical attention lead to mortality.  
 
The Gompertz–Makeham law states that the death rate, of a society/community/region, is the 
sum of an age-independent component2 and an age-dependent component3 (Leonid, 1991). 
According to the 19th century mathematician, Benjamin Gompertz’s functional relationship, 
death rate increases exponentially with age (Gompertz, 1821). As the biological immunity power 
declines and thereby the resistance to death decline by age especially older stages, the death rates 
increases.  
 
However, William Makeham emphasized on multiple age-independent factors which includes 
socio-economic conditions and access to health care. Therefore, the age-independent component 
of mortality is the area of concern for long time as most of these are preventable deaths. The 
progress in health and medical care technology and its availability, expanding public health care 
institution and the control of epidemic communicable diseases have improved health outcome 
and life expectancy by reducing the age-independent component of mortality rate. In addition, 
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  i.e. the prevalence rate or the number of newly appearing cases of the disease per unit of time, i.e. incidence rate. 
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3
 The Gompertz function, named after Benjamin Gompertz. 
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better socio-economic conditions and improved access to health care led to the improved health 
outcomes in general and declining mortality rate in particular. A number of research studies have 
dwelled up on the aspects of age-independent factors.  
 
While analyzing the impact of socio-economic factor on health outcomes in general and 
mortality rate or life expectancy in particular, the role of economic status defined in terms of 
level and distribution of income on health outcomes is well examined and established the 
relationship (see Rodgers 1979; Wilkinson, 1997; Wolfson et al, 1999; Muller, 2002). It 
indicates that investment in health care is contingent up on the income and it is equally true for 
an individual as well as the nation.  
 
Similarly, there has been attempt to establish the scientific evidence for the relationship between 
education and health outcomes in general. Also there is a considerable amount of work done, in 
various parts of the globe, looking into the relationship between education and mortality rate in 
particular (For instance, Kittagawa et al, 1968; Comstock et al, 1977; Caldwell, 1979; Ross and 
Wu, 1995; Elo and Preston, 1996; Bucklund et al, 1999; Muller, 2002). Education has a direct 
and indirect role for better health outcomes. The direct role of education is that it brings about 
awareness of best practices of health care and practices related sanitation and hygiene and let an 
individual to adopt such practices (Caldwell, 1979). It is about changing the individuals’ health 
behavior. Indirect role of education is that as there are individual and social returns to education, 
it improves the earning levels and thereby the economic status of an individual 
(Psacharopoulous, 2006). The improved economic status of individual would improve his/her the 
affordability and thereby investment in personal health care. As the economic resources form one 
of the many pathways linking education and health (Ross and Wu 1995), increasing educational 
disparities in income and work conditions may translate into increasing disparities in health 
(Goesling, 2007).    
 
When looking into relationship between the levels of education and health outcomes or 
mortality, one has to distinguish between the educational levels of individuals and the levels of 
education in an environment in which an individual lives in. Definitely the health behavior of an 
individual is likely to change along with her/his level of education. Similarly the health behavior 
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of an individual depends on health care behavior in his/her environment where she/he lives in.  
An environment herein could be family, community, region, country.  
 
In this context an attempt is made to understand the impact schooling/education on the mortality 
rate in India, in a developing country context. Present study aims at looking into differences in 
mortality rate by the status of completion of primary schooling.  
 
 
II Methodology and Data Source 
In order to examine the relationship between education and mortality four categories of mortality 
rates in general are considered. They are Infant Mortality Rate (IMR) – below one year, Child 
Mortality Rate (CMR) – Mortality rate of children age between one year and below five years, 
Under Five mortality for the children below five years including infants below one year, and the 
Crude Death Rate (CDR) – all age groups. If one is looking other way round i. e. Life 
Expectancy, one can consider life expectancy at birth or at the 5th years or any other point of age. 
In the present study the focus is on adult’s level of education and adult mortality rates.  
 
To examine the relationship between education and mortality rates in a cross section study the 
information on deaths by levels of education in particular year or during a particular period, may 
serve the purpose. Using this one may derive the death rates by level of education. Such a record 
for whole population in India is not available unlike the situation in developed countries where 
the registration of births and deaths is mandatory. A longitudinal study may be involved with 
studying particular groups of people during a specific time period.  
 
While applying synthetic cohort method such cohorts are derived using cross section data from a 
survey in different time points with a constant interval. Here we have used NSSO’s quinquennial 
rounds 40th (1983), 50th (199394), 61st (2004-05) and 66th (2009-10) of Employment and 
Unemployment Survey data. NSSO data of these surveys gives individuals demographic details 
such as age and sex and their educational level. A synthetic cohort is created for those aged 
between 15 and 49 years during 1983 and grouped them into seven categories with 5-years age 
interval, for tracking their mortality rate for those completed of primary schooling. The 15-49 
years old population in the base year, say 1983, would be in the 25-59 age bracket by 1993-94. 
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The NSS quinquennial survey is used track their age transition and mortality rate of the cohort 
during the transition. But as the NSS survey that we used herein does not give mortality details, 
we have derived it indirectly as explained below.   
 
In order to explore the relationship between the education and mortality rate we have considered 
here those who completed primary education. We have taken the percentage of population in a 
particular cohort, say 15-19 age group, completed primary education in the base years. In a 
synthetic cohort method, the 15-19 years age cohort will be transit into 25-29 years age cohort 
after 10 years. Similarly it is for other age cohorts. If a particular age-cohort transits through 
subsequent age brackets without any death or if the death rates equal for those have not 
completed and those who have completed primary level of education, in that age cohort the 
percentage of primary completed is assumed to be not changed.   
 
An assumption herein we have taken into account is that primary completion is possible mostly 
through formal schooling and if it is completed it is mostly possibly by the age 15 years, after 
that very unlikely one would go for completing primary schooling. 
 
 
III Trends in Mortality Rates  
Although India is considered to be lagging behind with respect to many of health outcome, the 
progress made over its past in mortality indicators particularly overall deaths rate (CDR) is 
considerable (Figure 3.1). The decline in mortality rate has subsequently resulted in increased 
life expectancy (Figure 3.2). Undoubtedly, the progress in health care technology and expansion 
public health institutions played crucial role in the decline of mortality. The steep rise in life 
expectancy in India between 1920 and 1980s is partly due to advancements in health care .and 
expansion of health care infrastructure in the country. Particularly the achievement in controlling 
the devastating effect of epidemic communicable diseases on survival chances was a great 
success in the progress of health care sector in India and in other developing countries as well. 
Although obsoleteness of health care technology in use, inadequacy of health care infrastructure 
and inefficiency of health care system in India is well noted, its role in the whatever health 
outcomes  that India has attained, is considerable.   
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The rural-urban disparity in mortality rate is clear example for role of the age-independent 
factors such as socio-economic conditions and access to health care, on the health outcome in 
general and mortality rate in particular. Improving socio-economic conditions of rural people and 
increasing access to health care, over time, has led to declining rural-urban disparity.   
 
Figure 3.1: Crude Death Rate (CDR) in India 
 
Source: Sample Registration System (SRS). 
 
 
Figure 3.2: Life Expectancy (Years) at Birth in India 
 
Note: p – Projected figures. 
Source: Sample Registration System (SRS). 
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When examined different facets of overall death rate, infant mortality is the critical factor the 
change in overall death rate and also for improving the life expectancy at birth. Infant and child 
(0-4 year age) deaths, in fact, accounts for the considerable portion of the total deaths in 
development countries in general and in India particular. It can be observed that infant deaths 
contribution was about one-fifths of the deaths occurred in the country in 2001 (Figure 3.3). If 
one adds child mortality (1-4 years age) to the infant mortality, its contribution would further 
increased to more one-fourth of the total deaths. However, the declining infant and child 
mortality rate in India over time (Figure 3.4) has been reducing its contribution to the total deaths 
in the country. The decline in infant mortality rate largely improves the life expectancy at birth 
and lead to reduction in overall death rate.  
 
Figure 3.3: Percentage Distribution of Deaths by Age-
Groups to Total Deaths in India  
 
Source: Sample Registration System (SRS). 
 
There is considerable reduction in infant mortality rate in India during the last four decades 
(Figure 3.4). The trend in rural-urban disparities in infant mortality is showing narrowing the 
gap. However, still the infant mortality rate at 44 per 1000 live birth in 2011 is considered to be 
very high. In respect of the infant mortality rates, India is considered to be in the lines of African 
countries. Despite the country’s recent celebrated achievement economic progress, its 
performance in health outcome such as this most important indicator is observed to poor. High 
infant mortality rates is one way reflecting the poor socio-economic conditions at the household 
levels and inadequacy in public health infrastructure and poor access to health care.  
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Figure 3.4: Infant Mortality Rate (IMR) in India 
 
Source: Sample Registration System (SRS). 
 
Finally, the Gompertz function, an age-dependent component, indicates the death/mortality rate 
increases exponentially with age (Gompertz, 1825). However, some studies have found that at 
more advanced ages, death rates increase more slowly – a phenomenon known as the late-life 
mortality deceleration (Leonid and Natalia, 1991). The Indian data for age-specific death rate 
validates the Gompertz function of increasing death rates with age. But the phenomenon of late-
life mortality deceleration is not observed (Figure 3.5).  
 
Figure 3.5: Age-specific death rate by sex in India, 2010  
 
Source: Sample Registration System (SRS). 
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To sum up, the progress made over its past in mortality indicators in particularly overall deaths 
rate (CDR) in India is considerable. The decline in mortality rate has subsequently resulted in 
increased life expectancy. There is also considerable reduction in infant mortality rate in India 
during the last four decade. However, still the infant mortality rate at 44 per 1000 live birth in 
2011 is considered to be very high. 
 
 
IV Literacy/Schooling and Mortality 
There are multiple age-independent factors of mortality. Socio-economic factors and access to 
health care are the most important aspects of age-independent mortality. Educational level of an 
individual and the educational environment are considered to play important role in health 
outcome and thereby mortality. Education has a direct and indirect role for better health 
outcome. The direct role of education is that it brings about awareness of best practices of health 
care and practices related sanitation and hygiene and let an individual to adopt such practices. It 
is about changing the individuals’ health behavior. Indirect role of education is that as there are 
individual and social returns to education, it improves the earning levels and thereby economic 
status which in turn improves the affordability to health care.    
 
There is an established relationship between maternal education in determining the level of 
infant and child mortality. The Figure 4.1, below, clearly exemplifies the relationship between 
mothers’ levels of education and infant/child mortality rates in case of India. Given the 
relationship between mother’s education and infant/child mortality rate, the high mortality in 
India is associated low levels of education in the country in general and among females in 
particular.  
 
Also the relationship between female literacy as a proxy for maternal education, and infant 
mortality rate is explicit across states in India. It shows the inverse relationship between the two 
as those states with higher female literacy are having lower IMR and vice versa (Figure 4.2). 
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Figure 4.1: Infant and Child Mortality Rates in India by Educational 
Level of Mother, NFHS III (2005-06) 
 
Note: 1. Mortality - Deaths per 1000 live births; 2. Infant mortality is for children below one 
year; 3. Child Mortality is for children completed one and those below five years. 
Source: NFHS III. 
 
 
Figure 4.2: Scatter Plot – Relationship between Female Literacy and 
Infant Mortality Rate (IMR) across States & UTs in India, 2011 
 
Note: 1. All States and Union Territories; 2. Overall female literacy (rural urban combined); 
and overall IMR (combined for rural-urban and male-female).  
Source: Derived using Census of India and SRS data. 
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mentioned above, to reiterate, we have considered here those who completed primary education. 
Taking the percentage of population in a particular cohort, say 15-19 age group, which 
completed primary education in the base year, the percentage of the cohort completed primary 
when that cohort was in transit to 25-29, 35-39 and 40-44 years age cohort after 10, 20, 25 years 
respectively in 1993-94, 2004-05 and 2009-10, is examined. Similarly it is for other age cohorts. 
If a particular age-cohort transits through subsequent age brackets without any death or if the 
death rates equal for those have not completed and those who have completed primary level of 
education, in that age cohort the percentage of primary completed is assumed to be not changed. 
Herein, again one has to note that an implicit assumption for the above reasoning is that primary 
completion is possible mostly through formal schooling and if it is completed it is mostly 
possibly by the age 15 years, after that very unlikely one would go for completing primary 
schooling.   
 
The analysis indicates that the percentage of primary completed for the 15-19 and 20-24 cohort 
of 1983 declined during their transit to 25-29 and 30-34 age cohort after 10 years in 1993-94. It 
indicates that the mortality rate among primary completed in these groups might have been 
higher than that of among those who have not completed. For other age groups there is no 
change in primary completion rate between 1983 and 1993-94 indicates the same mortality rate 
for those who have completed and those who have not.   
 
But since, 1990s, the mortality rate appears to be higher among those who have not completed 
primary schooling those who have completed. Because of this only, the percentage of primary 
completed has increased between 1993-94 and 2004-05, again between 2004-05 and 2009-10. It 
indicates an association between education and the mortality rate in India too.   
 
However, although there exists a kind of relationship between primary completion and the crude 
death rates across states in India, it is not as strong as that of the relationship between female 
literacy/education and infant mortality rate (Figure 4.3). The correlation coefficient for the latter 
is – 0.73 for infant mortality and female literacy or primary completion, indicating strong 
relationship. Whereas, for the correlation between the crude death rate and primary completion 
rate among the adults (15+), the co-efficient is just about -0.42.   
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Figure 4.2: Primary Completion Rate (PCR) by selected age-cohorts during the 
last 25 years of Transit 
 
Year Representative age-Cohorts for respective survey period 
2009-10 40-44 45-49 50-54 55-59 60-64 65-69 70 + 
2004-05 35-39 40-44 45-49 50-54 55-59 60-64 65-69 
1993-94 25-29 30-34 35-39 40-44 45-49 50-54 55-59 
1983-84 15-19 20-24 25-29 30-34 35-39 40-44 45-49 
Note: male and female combined. 
Source: Computed based on NSSO unit record data of four Quinquennial Rounds of Surveys on 
Employment and Unemployment   
 
 
Figure 4.3: Scatter Plot – Relationship between Percentage of Primary 
Completed and Crude Death Rate (CDR) across Major States in India, 2009-10 
 
Note: 1. For 20 Major states only.  
Source: NSSO (2009-10) and SRS (2010). 
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More than educational impact on mortality, it is the advancement in access to health care that 
matters and expansion of these services that matters most particularly in case of developing 
countries like India.  
 
 
V Concluding Remarks 
There is an established relationship between education and health outcomes like infant mortality 
and overall mortality. The relationship between primary completion and the crude death rates 
across states in India is not as strong as that of the relationship between education and infant 
mortality rate. It could be because of the fact that more than educational impact on mortality, it is 
the advancement in access to health care that matters and expansion of these services that matters 
most particularly in case of developing countries like India.  
 
* * * 
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